SUMMARY Pulsed Doppler echocardiography in healthy individuals often shows a disturbance of diastolic flow in the right ventricular outflow tract just below the pulmonary valve that suggests regurgitation. This disturbance of diastolic flow was studied in 50 healthy individuals and 40 patients with cardiopulmonary disease, some of whom had a pulmonary regurgitant murmur. Diastolic flow was disturbed in 39 of the 50. healthy individuals. In 32, cross sectional echocardiography gave a satisfactory image of the pulmonary valve. The characteristic Doppler signals usually lasted throughout diastole, were directed toward the right ventricular cavity, and gradually waned towards end diastole; they formed a spindle shaped area of abnormal signals that extended to within 10 mm of the coaptation of the pulmonary valve towards the right ventricular cavity and the pressure difference estimated from the signals by the modified Bernoulli equation seemed to be proportional to the normal retrograde transpulmonary pressure difference. In all 40 patients with cardiopulmonary disease, signals indicating pulmonary regurgitation were found whether or not a regurgitant murmur was present. When it was present, however, the spindle was longer than 20 mm and in patients with pulmonary hypertension the velocity of abnormal dia-stolic flow was higher than in healthy individuals. The Doppler signals registering disturbed-flow in the healthy individuals resembled the signals caused by pulmonary regurgitation in the patients in terms of location, orientation, and configuration.
Doppler echocardiography is a sensitive and specific technique for detecting valve regurgitation." Even in healthy subjects, unusual Doppler signals are often seen just beneath the pulmonary valve in the right ventricular outflow tract during diastole; these are apparently signals from pulmonary regurgitation. We have examined a series of healthy individuals for these signals to find out whether they indicate true regurgitation and are clinically significant. 543 artery, two had pulmonary embolism, and one had primary pulmonary hypertension. Phonocardiography performed simultaneously with the Doppler examination showed a pulmonary regurgitant murmur in 12 Takao, Miyatake, Izumi, Okamoto, Kinoshita, Nakagawa, Yamamoto, Sakakibara, Nimura /,,,jtVfVÃ disease who might have silent pulmonary regurgitation, the length of the jet was less than that in the patients with documented pulmonary regurgitation and more than that in the healthy subjects. This continuous spectrum of Doppler signals from confirmed pulmonary regurgitation to normality suggests that when a jet-like flow disturbance is found in healthy subjects it should be interpreted as triviai pulmonary regurgitation.
But there may be explanations other than regurgitation through the pulmonary valve for this flow disturbance in healthy subjects: (a) the pulmonary ejection flow which reverses just above the pulmonary valve in the pulmonary trunk may be mistaken for The signals have two important properties. The first is velocity, which may reflect a retrograde transpulmonary pressure difference during diastole. In healthy individuals the transpulmonary pressure gradient is small in diastole. Maximal velocity was < 1-5 m/s of all our healthy individuals, and this is consistent with the normal retrograde transpulmonary pressure difference expected of < 4 x 1.52 = 9 mm Hg (modified Bernoulli equation). In those with pulmonary hypertension, the maximal velocity ofthe pulmonary regurgitation was well above the physiological range. In patients with pulmonary regurgitant murmur, but not pulmonary hypertension, the regurgitant flow velocity was the same as that in healthy subjects. This finding is discussed below.
The second important property of the pulmonary regurgitant signal is the maximum distance travelled by the signals from the pulmonary orifice into the right ventricle. The maximum distance travelled by regurgitant signals from the regurgitant orifice correlated roughly with the degree ofregurgitation.67 While the distance was usually < 10 mm in the healthy individuals, it was > 20 mm in all 12 patients with pulmonary regurgitant murmurs in whom regurgitation was an expected finding. Distances of < 10 mm may be accepted as being within the physiological range, those > 10 mm to 20 mm as borderline, and those >,20 mm as indicating clinically important regurgitation ( fig 5) .
The figure of 10 
